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SPECIFICATION 
PNEUMATIC TIRE 



TECHNICAL FIELD 
The present invention relates to a pneumatic tire and, more particularly, to a 
pneumatic tire having a block pattern and being capable of exhibiting an excellent effect 
of suppressing a heel-and-toe wear. 

BACKGROUND ART 

Conventionally, in a case in which wear is generated at a trailing edge side of a 
block in a pneumatic tire having a block pattern which the block surface thereof has a 
curvature of the same radius as that of a tire outer periphery in a cross section 
perpendicular to a rotational axis of the tire, an imbalance occurs in ground pressure 
between a leading edge and the trailing edge, which have been balanced heretofore, 
thereby generating partial wear which is so-called a heel-and-toe wear. 

When such a heel-and-toe wear occurs, not only the appearance degrades, but 
also the gripping ability of the tire deteriorates. 

In order to suppress the heel-and-toe wear, there has been proposed a 
pneumatic tire in which an outer profile of a cross section perpendicular to a rotational 
axis of a tire in a block is formed into an arc having a curvature radius smaller than that 
of an outer profile of the tire (for example, Japanese Patent Application Laid-Open (JP- 
A) Nos. 6-166304 and 2001-55015). 

However, although an effect can be achieved to some extent in a pneumatic tire 
having a block height which is relatively low in the prior art, a sufficient level of 
satisfactory cannot be obtained in a pneumatic tire having a block height which is 
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relatively high. 

In view of the aforementioned, an object of the present invention is to provide 
a pneumatic tire, in which a heel-and-toe wear can be securely suppressed even if the 
height of each block is high. 

DISCLOSURE OF THE INVENTION 

As a result of various experiments conducted by the present inventors, in 
comparison of a block having a low height with a block having a high height, a sliding 
direction in the vicinity of a trailing edge with respect to a road surface is a direction 
opposite to a rotational direction of a tire in the low block. In contrast, the sliding 
direction in the vicinity of the trailing edge with respect to the road surface is identical 
to the rotational direction of the tire in a high block. Therefore, it was found that the 
sliding directions at the trailing edges are different from each other between the low 
block and the high block. 

Namely, in the case in which the height of the block is low, as shown in FIG. 
10A, bending deformation in a circumferential direction of a low block 100 is small at 
the time of contacting, and as shown in FIG. 10B, due to the application of pressure 
caused by a load from above, the low block 100 in the vicinity of the central portion of 
ground contacting is deformed into a barrel shape. 

Further, as shown in Fig. 10C, in the low block 100 at the time of leaving, the 
vicinity of the trailing edge thereof slides in a direction indicated by arrow B with 
respect to a road 102, that is, in a direction opposite to the rotational direction of the tire 
(i.e., in a direction indicated by arrow A). 

In other words, in the low block 100, a heel-and-toe wear is generated due to 
the slide in the vicinity of the trailing edge in the direction opposite to the rotational 
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direction of the tire. 

This mechanism of generation of the heel-and-toe wear in the low block 100 
has been conventionally known. 

On the other hand, since a block rigidity is relatively degraded in the case of a 
high block in comparison with the low block, a high block 200 is largely bent and 
deformed in a circumferential direction at the time of contacting in comparison with the 
low block (see Fig. 10A), as shown in Fig. 11 A. 

Note that, the high block 200 is compressed by a load from above in the 
vicinity of the central portion within the ground contacting plane, and therefore, the 
high block 200 is also deformed into a barrel shape as a whole in the same manner as 
the low block, as shown in Fig. 11B. However, the influence of the bending deformation 
in the circumferential direction also remains. 

Furthermore, as shown in Fig. 11C, since the entire high block 200 inclines 
right before leaving, the leading edge lifts from the road surface (a ground contacting 
pressure at the leading edge is zero), and the ground contacting pressure at the trailing 
edge becomes greatest. As a result, the vicinity of the trailing edge (as shown in a dotted 
circle A in Fig. 1 1C) is bent and deformed so as to project in a direction opposite to the 
rotational direction (in the arrow A direction) (note that, in this state, the influence of the 
bending deformation in the circumferential direction at the time of contacting also 
remains). 

At the time when the high block 200 further rotates and moves away from the 
road surface, as shown in Fig. 11D, the bent and deformed portion in the vicinity of the 
trailing edge (the portion indicated by a dotted circle A in Fig. 1 ID) tends to return to 
the former state, thereby causing a slide with respect to the road surface 102 in a 
direction indicated by arrow C (i.e., in the same direction as the rotational direction of 
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the tire). 

It has been found this time that in the high block 200, the heel-and-toe wear is 
generated by the slide in the direction opposite to the slide at the time of contact in the 
low block 100, that is, by the slide in the same direction as the rotational direction of the 
tire. 

The present inventors have keen examined the shape of the block so as to 
suppress a local bending deformation in the vicinity of the trailing edge of the block, 
and thus, have reached the present invention. 

The invention according to claim 1 is a pneumatic tire including a tread 
provided with a plurality of blocks divided by a plurality of circumferential main 
grooves extending in a tire circumferential direction and lateral grooves intersecting the 
circumferential main grooves, the pneumatic tire being characterized in that: a block 
height of each block is gradually reduced from a central portion of the block in the 
circumferential direction toward a leading edge and a trailing edge, and at least a profile 
line of a tread surface has a recess dented inward in a tire radial direction beyond a 
virtual line connecting a first position, at which the block height begins to be gradually 
reduced, and a block edge of the block in the tire circumferential direction between the 
first position and the block edge, as viewed in a cross section perpendicular to a 
rotational axis of the tire. 

Next, the operation of the pneumatic tire according to claim 1 will be 
explained. 

At the tread surface of the block, a recess dented inward in a tire radial 
direction beyond a virtual line connecting a first position, at which the block height 
begins to be gradually reduced, and a block edge of the block in the tire circumferential 
direction between the first position and the block edge, is provided. Consequently, first, 
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as the block height is low at the leading edge, and the rubber volume in the vicinity of 
the leading edge is reduced in comparison with a conventional block of which tread 
surface is formed by only arcs, which have a center of curvature inside of the tire, the 
ground contacting timing at the time of contact is delayed. As a result, bending 
deformation of the entire block is suppressed. 

Second, as the rubber volume in the vicinity of the leading edge is reduced in 
comparison with a conventional block of which tread surface is formed by only arcs, 
which have a center of curvature inside of the tire, the bending deformation generated 
right before leaving in the vicinity of the trailing edge in the direction opposite to the 
rotational direction of the tire is suppressed. 

That is, according to the present invention, the bending deformation in the 
vicinity of the trailing edge can be suppressed by the two effects, which are the bending 
deformation suppressing effect of the entire block at the time of ground contacting, and 
the local bending deformation suppressing effect right before leaving, as described 
above. 

In this way, at the time of leaving, a slide in the direction opposite to the 
rotational direction of the tire in the vicinity of the trailing edge is reduced, whereby 
suppressing a heel-and-toe wear in the case of the height of the block is high. 

The invention according to claim 2 is a pneumatic tire including a tread 
provided with a plurality of blocks divided by a plurality of circumferential main 
grooves extending in a tire circumferential direction and lateral grooves intersecting the 
circumferential main grooves, the pneumatic tire being characterized in that: a block 
height of each block is gradually reduced from a central portion of the block in the 
circumferential direction toward a leading edge and a trailing edge, and at least a profile 
line of a tread surface includes a first arcuate portion, which is formed at the central 
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portion of the block in the circumferential direction and which has a center of curvature 
inside of the tire, and second arcuate portions, which are formed at both sides of the first 
arcuate portion in the tire circumferential direction and which have a center of curvature 
outside of the tire, as viewed in a cross section perpendicular to a rotational axis of a 
tire. 

Next, the operation of the pneumatic tire according to claim 2 will be 
explained. 

The second arcuate portions, which each have the center of curvature outside 
of the tire, are formed at both sides of the first arcuate portion in the tire circumferential 
direction at the tread surface of the block. Consequently, first, as the block height is low 
at the leading edge, and the rubber volume in the vicinity of the leading edge is reduced 
in comparison with a conventional block of which tread surface is formed by only arcs, 
which have a center of curvature inside of the tire, the ground contacting timing at the 
time of contact is delayed. As a result, bending deformation of the entire block is 
suppressed. 

Second, as the rubber volume in the vicinity of the leading edge is reduced in 
comparison with a conventional block of which tread surface is formed by only arcs, 
which have a center of curvature inside of the tire, the bending deformation generated 
right before leaving in the vicinity of the trailing edge in the direction opposite to the 
rotational direction of the tire is suppressed. 

That is, according to the present invention, the bending deformation in the 
vicinity of the trailing edge can be suppressed by the two effects, which are the bending 
deformation suppressing effect of the entire block at the time of ground contacting, and 
the local bending deformation suppressing effect right before leaving, as described 
above. 
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In this way, at the time of leaving, a slide in the direction opposite to the 
rotational direction of the tire in the vicinity of the trailing edge is reduced, whereby 
suppressing a heel-and-toe wear in the case of the height of the block is high. 

The invention according to claim 3 is a pneumatic tire according to claim 1 or 
claim 2, characterized in that the following relationship is satisfied: 0.04 < H/R < 0.06, 
wherein H designates a maximum height of the block, and R designates a tire radius 
measured at the central portion of the tread surface of the block. 

Next, the operation of the pneumatic tire according to claim 3 will be 
explained. 

The effect according to the present invention can be sufficiently exhibited by 
setting the maximum height H of the block to satisfy the relationship 0.04 < H/R < 0.06. 

If the maximum height H/R of the block is less than 0.04, the effect according 
to the present invention cannot be sufficiently exhibited since the block is not very high. 

On the other hand, if the maximum height H/R of the block exceeds 0.06, the 
block will be too high and the bending deformation of the block cannot be sufficiently 
suppressed. 

Note that, the central portion of the tread surface of the block signifies a point 
at which is a center in a tire axial direction and a center in the tire circumferential 
direction of the tread surface of the block. 

The pneumatic tire according to claim 3 is structured as described above, and 
thus has an excellent effect that the effect according to the present invention can be 
sufficiently exhibited. 

The invention according to claim 4 is a pneumatic tire according to any one of 
claims 1 to 3, characterized in that the following relationship is satisfied: 0.02H < d < 
0.07H, wherein H designates a maximum height of the block; and d is equal to H-he and 
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designates an amount of depth, where he denotes a block height at the leading edge and 
the trailing edge. 

Next, the operation of the pneumatic tire according to claim 4 will be 
explained. 

If the amount of depth d of the block is less than 0.02H, a difference in height 
is too small to achieve the heel-and-toe wear suppressing effect. 

On the other hand, if the amount of depth d of the block exceeds 0.07H, there 
may possibly arise a problem that the distribution of a ground contacting pressure 
becomes non-uniform or that both end portions in the block circumferential direction do 
not contact the ground. 

The pneumatic tire according to claim 4 is structured as described above, and 
thus has an excellent effect that the heel-and-toe wear suppressing effect according to 
the present invention can be securely exhibited without any degradation of other 
performances. 

The invention according to claim 5 is a pneumatic tire according to any one of 
claims 1 to 4, characterized in that a low region satisfying the relationship of an average 
block height hL < he + (H4ie) x 0.2, where H designates a maximum height of the 
block and he designates a block height at the leading edge and the trailing edge, is 
formed from the leading edge for a length of at least H/5 toward the central portion of 
the block in the circumferential direction and from the trailing edge for a length of at 
least H/5 toward the central portion of the block in the circumferential direction. 

Next, the operation of the pneumatic tire according to claim 5 will be 
explained. 

If the low region satisfying the average block height hL < he + (H-he) x 0.2 is 
not formed from the leading edge for a length of at least H/5 toward the central portion 
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of the block in the circumferential direction and from the trailing edge for a length of at 
least H/5 toward the central portion of the block in the circumferential direction, the 
bending deformation of the block at the time of contact cannot be suppressed, or the 
local bending deformation in the vicinity of the trailing edge cannot be suppressed. 

The pneumatic tire according to claim 5 is structured as described above, and 
thus has an excellent effect that the heel-and-toe wear suppressing effect in the high 
block can be securely exhibited. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing a tread of a pneumatic tire according to an 
embodiment of the present invention. 

Fig. 2 is a cross-sectional view perpendicular to a tire rotational axis of a block. 

Fig. 3 is a cross-sectional view perpendicular to a tire rotational axis of a block 
of another embodiment. 

Fig. 4 is a cross-sectional view perpendicular to a tire rotational axis of a block 
of a still another embodiment. 

Fig. 5 is a cross -sectional view perpendicular to a tire rotational axis of a block 
of a still another embodiment. 

Fig. 6 is a cross-sectional view perpendicular to the tire rotational axis of the 
block that explains a difference in shape of a tread surface between the block of the 
embodiment and a conventional block. 

Fig. 7 is a perspective view showing the block of the embodiment (an example 
of an experimental example). 

Fig. 8 is a perspective view showing a block according to a conventional 
example of the experimental example. 
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Fig. 9 is a perspective view showing a block according to a comparative 
example of the experimental example. 

Fig. 10A is a side view showing a low block at the time of contact. 

Fig. 1 OB is a side view showing the low block in the vicinity of a ground 
contacting center. 

Fig. IOC is a side view showing the low block at the time of leaving. 

Fig. 1 1 A is a side view showing a conventional high block at the time of 

contact. 

Fig. 1 IB is a side view showing the conventional high block in the vicinity of a 
ground contacting center. 

Fig. 1 1C is a side view showing the conventional high block right before 

leaving. 

Fig. 1 ID is a side view showing the conventional high block at the time of 

leaving. 

Fig. 12 is a cross -sectional view perpendicular to a tire rotational axis of a 
block according to another embodiment. 

BEST MODES FOR CARRYING OUT THE INVENTION 
A description will be given of an embodiment of a pneumatic tire according to 
the present invention with reference to the drawings. 

As shown in Fig. 1, a pneumatic tire 10 according to the present embodiment is 
a tire for a truck and a bus having a tire size of 295/75R22.5. In a tread 12 thereof, there 
are provided a plurality of rectangular blocks 18 divided by a plurality of 
circumferential main grooves 14 and a plurality of lateral grooves 16, and form a so- 
called block pattern. 
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Note that, the inside structure of the pneumatic tire 10 is the same as the 
structure of a general radial tire, and therefore, detail description thereof will be omitted. 

As shown in Fig. 2, when a new block 18 is viewed in a cross section 
perpendicular to a tire rotational axis, the block 18 is gradually reduced in height from a 
central portion of a block in a circumferential direction toward a leading edge 1 8f and a 
trailing edge 18k. Note that, in Fig. 2, an arrow A indicates a tire rotational direction. 

In the block 18 of the present embodiment, a portion having a length Lc in the 
circumferential direction at the central portion of the block in the circumferential 
direction is a top portion 20H having a predetermined height (i.e., an arc formed by a 
curvature radius Rl which passes the central portion of the block in the circumferential 
direction and which has the tire rotational axis as a center of curvature). Further, a 
portion having a length Lf in the circumferential direction from the leading edge 18f 
toward the central portion of the block in the circumferential direction and a portion 
having a length Lk in the circumferential direction from the trailing edge 18k toward the 
central portion of the block in the circumferential direction are bottom portions 20L, 
each having a certain height, (i.e., an arc having a curvature radius R2 which passes the 
leading edge 18f and the trailing edge 18k, and which has the tire rotational axis as a 
center of curvature). 

A maximum height of the block 18 is designated by H, which is measured from 
a groove bottom line connecting the respective groove bottoms of each lateral grooves 
16 in the tire circumferential direction (i.e., an arc depicted by a chain double-dashed 
line indicating a circular arc having a radius R5 which has the tire rotational axis as a 
center of curvature). 

Further, the block 18 is a relatively high block, which satisfies the following 
relationship: 0.04 < H/R < 0.06. 
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As shown in Fig. 2, in the tread surface of the block 18 of the present 
embodiment, first arcuate portions 20A, which have a radius R3 having a center of 
curvature inside of the tire, are provided at both sides of the top portion 20H. Further, at 
each sides of each first arcuate portions 20A, second arcuate portions 20B, which have a 
radius R4 having a center of curvature outside of the tire, are provided. The top portion 
20H, the first arcuate portions 20A, the second arcuate portions 20B and the bottom 
portions 20L are smoothly connected to one another. 

Note that, the present invention is not limited to the above-described structure. 
In the block 18, as shown in Fig. 3, the top portion 20H may extend relatively long in 
the tire circumferential direction and the bottom portions 20L, which extend in the tire 
circumferential direction with a predetermined height, may not be provided. Here, the 
height of the central portion of the block is constant in the embodiment shown in Fig. 3. 
However, the height may be gradually reduced toward both sides in the circumferential 
direction as long as the top portion 20H is approximate to the arc having the curvature 
radius Rl. 

Moreover, as shown in Fig. 4, in the block 18, one first arcuate portion 20A 
may be provided at the central portion of the block 18, and two second arcuate portions 
20B and two bottom portions 20L may be provided at both sides of the first arcuate 
portion 20A (i.e., there is no top portion 20H extending in the circumferential direction 
in a predetermined height). 

Although the height is constant in the vicinity of both ends of the block in the 
embodiment shown in Fig. 4, the height may be gradually reduced toward both ends in 
the circumferential direction as long as the bottom portion 20L is approximate to the arc 
having the curvature radius R2. 

Furthermore, as shown in Fig. 5, in the block 18, one first arcuate portion 20A 
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may be provided at the central portion of the block 18, and only two second arcuate 
portions 20B may be provided at both sides of the first arcuate portion 20 A. 

Although not shown, a straight portion may be provided at a portion of the 
tread surface of the block 18. Further, arcuate portions having a plurality of different 
curvature radii may be provided at a portion of the tread surface of the block 18. 

It is preferable that an amount of depth d satisfies the following relationship: 
0.02H < d < 0.07H, where d designates the amount of depth obtained by subtracting a 
block height he at the leading edge 18f and the trailing edge 18k from the maximum 
height H of the block 18. 

Furthermore, it is preferable that a low region satisfying an average block 
height hL < he + (H-he) x 0.2 is formed from the leading edge 18f for a length of at 
least H/5 toward the central portion of the block in the circumferential direction and 
from the trailing edge 18k for a length of at least H/5 toward the central portion of the 
block in the circumferential direction. 

In the block 18 of the present embodiment, the length L in the tire 
circumferential direction (see Fig. 7) is set to 50 mm, the width W in the tire axial 
direction (see Fig. 7) is set to 32 mm, the height H is set to 25 mm, the amount of depth 
d is set to 1 mm, the length Lc of the top portion 20H is set to 10 mm, the curvature 
radius R3 of the first arcuate portion 20A is set to 112.6 mm, the curvature radius R4 of 
the second arcuate portion 20B is set to 112.6 mm, and the lengths Lk and Lf of the low 
portions 20L are set to 5 mm. Here, the radius of the pneumatic tire 10 of the present 
embodiment ranges from 490 mm (at a shoulder portion) to 503 mm (at a tire equatorial 
surface CL). 
[Operation] 

The second arcuate portion 20B having the center of curvature outside of the 
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tire is formed at the leading edge 18f side of the first arcuate portion 20A having the 
curvature center inside of the tire at the tread surface of the block 18. Consequently, the 
block height is low at the leading edge 18f and a rubber volume in the vicinity of the 
leading edge 18f is reduced in comparison with the conventional block (as indicated by 
a chain double-dashed line in Fig. 6), of which the tread surface is formed of only an arc 
having the center of curvature inside of the tire, so that a ground contacting timing at the 
time of contact is delayed. As a result, bending deformation of the entire block is 
suppressed. 

Moreover, in the block 18, the rubber volume in the vicinity of the trailing edge 
18k is reduced in comparison with the conventional block, of which the tread surface is 
formed of only the arc having the center of curvature inside of the tire. Therefore, 
bending deformation in a direction opposite to the tire rotational direction, which is 
generated in the vicinity of the trailing edge 18k right before leaving, can be suppressed. 

As described above, the pneumatic tire 10 of the present embodiment can 
suppress the bending deformation in the vicinity of the trailing edge 18k by two effects, 
which are the bending deformation suppressing effect of the entire block 18 at the time 
of contacting the ground and the local bending deformation suppressing effect right 
before leaving, and therefore, can reduce a slide in the direction opposite to the tire 
rotational direction in the vicinity of the trailing edge 18k at the time of leaving and 
suppress a heel-and-toe wear from being generated in the case of the relatively high 
block 18. 

Here, if the maximum height H of the block 18 is less than 20 mm, the effect 
according to the present invention cannot be sufficiently exhibited. On the other hand, if 
the maximum height H of the block 18 exceeds 30 mm, the block 18 will be too high 
and the bending deformation of the block 18 cannot be sufficiently suppressed. 
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If the amount of depth d of the block 18 is less than 0.5 mm, a difference in 
height is too small to achieve the heel-and-toe wear suppressing effect. On the other 
hand, if the amount of depth d of the block 18 exceeds 3.0 mm, there may possibly arise 
a problem that the distribution of a ground contacting pressure becomes non-uniform or 
that both ends in the circumferential direction of the block 18 may not contact the 
ground. 

If the low region satisfying the average block height hL < he + (H-he) x 0.2 is 
not formed from the leading edge 18f for a length of at least 5 mm toward the central 
portion of the block in the circumferential direction and is not formed from the trailing 
edge 18k for a length of at least 5 mm toward the central portion of the block in the 
circumferential direction, there is a possibility that the bending deformation of the block 
18 at the time of contact cannot be suppressed, or the local bending deformation in the 
vicinity of the trailing edge 18k cannot be suppressed. 

In the block 18 of the above-described embodiment, the first arcuate portion 
20A and the second arcuate portion 20B, which have an relatively great curvature radius, 
are formed between the top portion 20H and the low portion 20L. However, the 
respective curvature radii of the first arcuate portion 20A and the second arcuate portion 
20B are not limited to those curvature radii in the above-described embodiment, and 
may be much smaller, or may be 1 mm or less. In some cases, the first arcuate portion 
20A and the second arcuate portion 20B may not be provided. 

Here, the block 18, which is not provided with a first arcuate portion 20A and a 
second arcuate portion 20B, is a block of which the top portion 20H and the low portion 
20L are substantially linear (actually, are arcs having a tire rotating center as a center of 
curvature), as viewed in a cross section perpendicular to the tire rotational axis, and the 
substantially linear top portion 20H and the substantially linear low portion 20L are 
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connected to each other via a straight line (or may be a curved line), as shown in Fig. 
12. 

Note that, in Fig. 12, reference character FL denotes a virtual line (a straight 
line), which connects a first position P, at which the height of the block begins to be 
gradually reduced, and the leading edge 18f of the block 18 (i.e., a block edge of the 
block in the tire circumferential direction). The tread surface of the block 18 is dented 
more than the virtual line FL between the first position P and the leading edge 18f (the 
opposite side also has the same shape). 
[Experimental Example 1] 

In order to verify the effect of the present invention, a pneumatic tire of 
conventional example 1, a pneumatic tire of comparative example 1 and a pneumatic 
tire of example 1, to which the present invention is applied, were prototyped, and were 
subjected to an wearing test in an actual vehicle. 

The size of each of the pneumatic tires was 295/75R22.5, and an inner pressure 
was set to 650 kPa. 

The pneumatic tire of Example 1 was the pneumatic tire in the above-described 
embodiment. 

A block of the pneumatic tire of the conventional example 1 was constantly 50 
mm in length L in a circumferential direction, 32 mm in width W in a tire axial direction 
and 25 mm in height H, as shown in Fig. 8. 

As shown in Fig. 9, a block of the pneumatic tire of the comparative example 1 
was 50 mm in length L in a circumferential direction, 32 mm in width W in a tire axial 
direction and 25 mm in maximum height H, and a tread surface was formed in an arc 
having a single curvature radius (R) having a center of curvature inside of the tire (as 
viewed in a cross section perpendicular to the tire rotational axis). An amount of depth d 
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was set to 1 mm. 

In the test, each of the tires was mounted to a drive wheel of the actual vehicle 
of 2D4, and the vehicle was made to travel by 20,000 km. After traveling, a volume of 
rubber of a shoulder block (i.e., an outermost block in a tire width direction) dissipated 
due to the heel-and-toe wear was measured. 

The results of the test are shown by way of indices where the dissipation rubber 
quantity of the conventional block having a constant height was regarded as 100. The 
smaller the numerical value, the more excellent the heel-and-toe wear resistance. 
[Table 1] 





Volume index of heel-and-toe step portion 


Conventional Example 1 


100 


Comparative Example 1 


95 


Example 1 


65 



As a result of the test, it is understood that the pneumatic tire of example 1, to 
which the present invention was applied, exhibits the excellent heel-and-toe wear 
suppressing effect more than the pneumatic tires of the conventional example 1 and the 
comparative example 1 . 
[Experimental Example 2] 

In order to verify the effect of the present invention, a pneumatic tire of 
conventional example 2 and a pneumatic tire of example 2, to which the present 
invention was applied, were prototyped in sizes different from those in Experimental 
Example 1, respectively, and were subjected to an wearing test in an actual vehicle. 

The size of each of the pneumatic tires was 46/90R57 (a tire radius ranged 
from 1719 mm (at a shoulder portion) to 1777 mm (at a tire equatorial surface CL)), and 
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an inner pressure was set to 700 kPa. 

A block of the pneumatic tire of the conventional example 2 was constantly 
240 mm in length L in the circumferential direction, 200 mm in width W in the tire axial 
direction and 100 mm in height H. 

A block of the pneumatic tire of example 2 was 240 mm in length L in the 
circumferential direction, 200 mm in width W in the tire axial direction, 100 mm in 
height H and 4 mm in amount of depth d, 48 mm in length Lc at the top portion, 540.5 
mm in curvature radius R3 of the first arcuate portion, 540.5 mm in curvature radius R4 
of the second arcuate portion, and 24 mm in lengths Lk and Lf at the low portion. 

Note that, the test method and the evaluation method were the same as those in 
Experimental Example 1 . 
[Table 2] 





Volume index of heel-and-toe step portion 


Conventional Example 2 


100 


Example 2 


60 



As a result of the test, it is understood that the pneumatic tire of example 2, to 
which the present invention was applied, exhibits the excellent heel-and-toe wear 
suppressing effect more than the pneumatic tire of the conventional example 2. 

INDUSTRIAL APPLICABILITY 

As described above, the pneumatic tire according to the present invention can 
be preferably used in a vehicle such as a truck, and is suitable in the case where the 
heel-and-toe wear is intended to be suppressed. 
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